PCT/JP99/05725 
1 5.10.99 



REC'D 03 DEC 1999 

PATENT OFFICE 
/ T i 1 JAPANESE GOVERNMENT 

e 09/58160? 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



ifc m *Z ft H 

Date of Application: 
Application Number: 



1998^10^19H 



i o *!&m-mm 297377^ 



ai m a 

Applicant (s): 



7 

f 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17 I(a)OR (b) 




1999^1 1^190 



Commissioner. ^ 
Patent Office 







ffilE## ffiffifS ¥ 1 1-30793 




#5JZ 10 — 29737 l£ 



[J££] 



TU CJT/*R 

98000541 

^10^10^190 

GMf/rSlT JS 
G01N 37/00 

35 

*m mm 
mm m~ 



JiiliE#¥ 1 1-3079393 




0-297377 

000002325 

100096286 

[M£&Sfl#] 008246 
[*fttf&3g3 21.000R 

WW* l 

Elffl l 
M&#£] H#«J« l 

[&f£gftft#^] 9003012 



ffiSE# ¥ 11-3079393 




10-29737 7\~r 




mm 



% & s w r ft -r s 15 ft izmyt b & sarnie & »^ t § b 9 y * > 



rnj i: a:^ & # ft cjgjfc b £ *, ^-e- ©fa<z>-x - z v - * ^ , 

■^-^v-^ifctt^SEb, ft^frb3££^ttTj£g#ftJCiB l 6b£j£mS ; 
ft £ n £ £ V s - Z T Z "fe X M fit /h US P H , 

ft & ^ W T j£lc# ft IC "T 5 * ft tc b jfiSU^ft & DS£ t 5 V 9 v > ^ 



1 



£BSE4#¥ 11-3079393 




10-297377 

^<D&mizm-3^T b5y*y#*fr*\ fro, 7-* UlfcSLI-sifc 

» i * t v -txmm^mn 
um-t&mmzm^z. 7£^fa&&xf/£fc\tM^mizw.&-t2>%mzm- 

£Sg 2 5 s - * £fr e>#ffi^- * sr^-r & J: e> \z Lfcz. t znsmt -rzisnug. 
mm, 

SHIES -&*flS^0lK#«i:. 

j£#fatC«3feLfcifim»#£J:yj£afEU j£S#lRlK:«BfeLfeaa«»3fc«:, t£S 
lCgcJv>T^l-r-#£Ifc*#U HC<, jtie* fa Lfcifi 
lcSo*^T^2 5 i -^$:5l#L. ^l^-^l^^-^iifr^M-r-* 



11-3079393 




#5p 10-29737 7^ 



tfy hi/7 h LTffi^tCin^t-S^^ hi/7 MR»#S€:flfitfci £ 

* 5 * n 6 jc «?s£$5tt. 

[g|#« 8 ] J: S ft tc *f L T It £ ^ £ 

mm?- izw.^-? summit zn^Kmrnyt zmm?- ^7-^i:i 



ffiSE#¥ 1 1-3079393 



10-297377 



ytm-fr e> % & ^ w t ^se^ ft i: fix -r e # ft \zm% v r=. Kmrnyt & «£-r & * 

2 7 s -*gB»Jfltt/MiPi:, 

ft l , #^ - # ic j: »; mm sB«-r &j:e>fcLfc^££4#^£:-r£ w^iamig 

fio 

# ummwbm p £ «t § r&i * t=. \±&&is mz « -r s * ft tc*3fe l 

fcafi«aF3fcS:iSE#±»Cfig»U, Ttt^ftfCfiJe-tS^fti; fcte?tt:frftCE>#cffil& 
Ift^tSI »l-r-*&IE*U J&i^T, jtac^ftlCfi^S^ftiifc. 

X^3#fa©ttJffi&M:£-&£3£:T% 112^-^ SrfB^L, iHii^- * CJ: V 



4 



ffilE#¥ 11-30 



#3* 10 — 29737 



m^m^mzm.^^\^<DV<m^m^nm^xmt^-&&z.t.izj:^x 
, # ic i *j «#$riE^-t & <k e> ic l fez. t zmrnt. -t zmmm&mm 

o 

^-^r^-fe^icMv>^^2 u-^mmmn. 

mi is- j *fmm^£m2 is-vmm^£<Dmiz&m?nz-$'X-z>&m&£. 

mi u-^mm^fr%<Dis-?^%m&mft*w^i&umybzm&z^z>m 

mz u-*fmn^fr<b<Di;-*fybfr<b. mmmiwmaxm^-r^^nm^ 
(Dm%^mz^^^^m<Dummyt^w^^um9t^m&^^:^m2m^ma 

mi is—*fmmm£m2 iy-^mm^n<Dmiz^-i i n^^^^&m^i:> 

m2 is—tfmm^frbw mmmiu^mnxm^-r^mm^t 
(Dm%^mzm.^^i3m<Dm.um%^^^um%^n^^^m2m^u 



5 



ffifiE*f#¥ 11-307 



djf -sp 10-297377 



3 £ & £ -r zm&m&o 

. z<D&nmftiz£^Tmmh7v*yy^-?ft&*^Wih^v3rytf^-!? 



6 



fflSE4f ¥ 11-30 



S*lRlK:iftS£"r*^l«aK:fi^L/fc5£«igp«€:»^S*, 

, fll t 1 -* £^2^-* ?:r#tS3i:T% «#<Z>lf£fcfT 

? J: ? IC L 3 £ tt5tt«I4^S. 

«^T, aS«SP3t®fi^*lRl«: latest B— r- * V- * &lufEjfe^:£r r*HC 

tt^-r & * fa * £ &j£ac# im \z m% u feasor £ * y l , 



7 



mum^ 11-30 



#3* 10 — 297377 



So 

T* £ S £ 1" -5 <fc 5 »c L £ 3 £ £ 4f £fc t f 5 



8 



ffifl# ¥ 11-30 



10 — 29737 7( 



* £ j: »; «# & fs»-r s j: ^ k l fc £ £ & 4#« £ -r * mm^m^m. 

3t ft ic esc £ * [fii ©#jk z mmfim.%-&T*m t s •& § ^ a tc «t o t , 

# ic j; y fit^g £is^-r 3 J: e> ic h £ r £ £4#$i!i; -t s« »iae^ffi. 

&m 3 4 tcfB*©fiNR3B»:#8c. 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

o 

[0 0 0 4] 



9 



tiiSE4#¥ 1 1-307 



4f 3p 10-297377 



[0 0 0 5] 
[0 0 0 6] 

[0 0 0 7] 

L ffcSLft £ miJM-^ £ U T £ *» © T* & £ . 
[0 0 0 8] 



mtl#¥ 11-307 



#¥1 0-29 7 3 7 7^ 



fg££i±&z:£ic&£fr£>, ^&s;£f6]©^$fc£>^-? fcno-tefitc^fci/T^ 

[0 0 0 9] 
[0 0 10] 

tttttnTIBlc raj:;***:! 
[0 0 1 1 ] 

[0 0 12] 



ffi|iE#¥ 1 1-307 




#32 10 — 297377 



if~?—9iz£%> ia«HF3fe©ttSL7fc## < ft s e> , *i e w m*^-^-^ < ft s 

[0 0 13] 

[0014] 
[0 0 1 5] 



1 2 



ffiliE^ 5 ? 1 1-3079393 



mmzx^^tismzu%^t^%w%^. ^.^mzu^-t^^zm^tz. 

. mv<* m2T-zr9^*mwbfflu\z&&T£^mzw.ttzi5fa\zu% 
Lfc&nmytz. jt^mzmf&Ltc.T-z^-viz&v r©ticSL^ 

[0 0 16] 

[0017] 
[0 0 18] 

* muffin tomizmv *>n. ^.uw%oym%is^mm,^^M%m^ 
mmtz>mmzm~5%. ^■^^^xfxtt^t^^^izm.^-t^^^i 



fflffilf^ 11-307 




4$3|£ 10 — 297377 



[0 0 19] 

, {B^E*k#SK:J:»J. a£«SF3t©«3fc*lRlS:IBlKS"eSJ:-5K:Ufc©'e, 3t« 

& .j: o'f 1 - * r * -fe * js ffl p # i v& ti & e> , mnmm. 

[0 0 2 0] 
[0 0 2 1] 



ffilE#¥ 11-307 



(W) 4§¥ 10 — 29737 7(*) 

[0 0 2 23 

[0 0 2 3] 
[0 0 2 43 

*^-*tc J: »J 3£^ifcSL£^tt£= 6£oT. 4 5° <Z)EI^^{Cfc v> 
T. T-z^-wmMfrb 2 >y h©^-* £#&z:£:#-e£<g>o O^IC. jfe 

-*tC«t »J^gcgL£^tt3fr£>, 1 3 5° (DmmnmziS^X. "r-Z^r-V 
(OmMfrb 2 bf*y hOf-^ -etl^tl©^- # tt, bf>y h 

[0 0 2 53 

>j*<Dmv>7- zffifemmT'Mft±izMj&L. mm? 1 - z^-t \z-m3t. 



m$E4f ^ 1 1-307 




10 — 297377 



[0 0 2 6] 
[0 0 2 7] 

3 l*£tt/.hlJ§n£, 3t»i:tt/M§Pi:©IBIK:«J:W-e)ti, iSTO© 
[0 0 2 8] 

f&LtcT- Z<D"r- \zW.i£-tZ>WMMyb<D$Mm% £l <Z>*B*f 



mfiE#¥ 11-3079393 




#5p 10 — 29 



7 3 7 7fP 



[0 0 2 9] 

mffimte$nmiz& vftmtfmitirztynzmffiizmit~mfa±izmtt?z> 

[0 0 3 0] 
[0 0 3 1] 

$g 2 5 s - * K0J8«/M» P <fc -5 folic -T £ * faKUBft b fei5S»3t £ 
«E#±ICJ8W#U ^Sc^lflKJD^Jfi&XffcS^SiilT, ^2^-#£fEi&SU # 

[0 0 3 2] 



1 7 



ftSEff^ 1 1-3079393 




#5£ 10 — 297377 
[0 0 3 3] 

muffin tKDmiznttbn. ^.um^t<ou^^mn^i>m^mm^Bt^ 
mmuA^mmz^^^^t^t^^mzm.^^mz^%^w^M% 

izffiybLfc&$Lmft*:Mfc±izmmv. M^^t^t^^mzw.^-t^\pi 

[0 0 3 4] 

<D-Qtbz> 0 m&±<D®mz. j&umyb<Duybjj&uzw.&-?z>jjfaT** 

(DVtMtfmt-r&o fit, it^mzm%\st^&um%*MW±.\zmM\sTz. 
ti£W:&-tz>%mzytmzmt2it. o^tc. mftiifazmmz-it. m^^hz 
m.&?zjj\%<DW.fflimft*n^ftm&ftzm{b±izmMh, iincs^ts^ioi 
X'VtmzmtZ'&z&oizLfc (?£^n\zm.tt&i5mzmfti,tLT8MWft* 
m&±\zmMLT^i5mzikm*:mt-Z'&, -d^\z, m%is^m^^ it 
&jjm<Dummftzw^&nmftZMft±izmMv. zmzm.^t^^\^vvzm 
zmtz^z^vizLTbi:^) „ z.<D£?\z-tti\x. m-^mizmi^-^ h 

[0 0 3 5] 

mffiM&MMiz£ vftm-frmt-* zmmzmmtzmttt-mftiizffiz.. mm?& 
mmizm^^T&mmyt<DmMzmmm&ftmm&T*fflfflL, mm^mw^m 



1 8 



ffilW^ 1 1-3079393 





10 — 29737 7' 



c 



[0 0 3 6] 

[0 0 3 7] 
[0 0 3 8] 

±ffiffihKS3*MBS«T?tt> S^r±. 18 0° i° #&Sfctt**iJS*Ttc#«f 

[0 0 3 93 

^ftfrb&&mftZft^&mBft*ft!£2^&mi^ffln£* m2 u-^nm 
^&isfa<Dfcu®%*w^&um%*ft&^&m2Whmn£. 

[0 0 4 03 



1 9 



miE#^ 11-3079393 




10-297377 




fa\zm.^i>i5fa<0^v ^C<koT^f&fL£^tf £3£#fte>*lT^3 0 3*1 
&-?Z>H, &^f$CSLft 6 r H\Zt£%> 0 ZfriZftV. ^vvtm^fa<DW. 



[0 0 4 1] 

£&oj£m^3fe£^££1*£3l2S$/hfi§Pi:. £fiix.£t>©T*&£e 
[0 0 4 2] 

3§i u-if$g36#§£f?§2 i/-if^ig#§£<DtSU:{£rar*i££C$i*£ 21 1 
® /h Hi P i: fl 2 $t /J\ 5§ p £ 56 £ £ i£ ^ IF ft © UK 15 fa ft M & £ =fo © ic fc£ 

■r & & m ft © m ft fa #n & s % © tc & o t v % & # n « & e> & v % „ 

[0 0 4 3] 



2 0 



£BSE4#¥ 11-3079393 




$f ¥■ 10 — 29737 71 



[004 4] 

#§ £ , SKI/ - -if 38fi« © 1/ - if ft e> £*g{Rft £ 8ro ifim^ft £ $ * 



[0 0 4 5] 

& i£l§«ft © jamWft £ fSU"* St, rCDxyS?KlJ:y3l v^lfcSL ^SftTffiAf 
[0 0 4 6] 

[0 0 4 7] 



2 1 



aiH#¥l 1-3079393 




4f ¥ 10 — 297377 



[0 0 4 8] 

[0 04 9] 
[0 0 5 0] 

■t&n. i©ie»fi3fcK:ii:ss'r**i^Tffi^bM©«ffi*«SEfb'r*. i©*^ 

[0 0 5 1] 
[0 0 5 2] 



ffifE#¥ 11-3079393 




#¥10-29737 



m% isfcm&z. m mnffiffi % \zm.^^mzmmht=.^.vv\zm^iht^^ 
^Tmm<Dn£.*-?z£?iz.istL±>o)T*$>z> 0 -t%tt>*>. m&±<D-? -tizfti, 

„ &-?->7$:$-Ml>X&tftX&Z> 0 3 1 Ify Mc^^-* £1S#>3&if 

[0 0 5 3] 

m #^1^ - # & g?» s z. t xmm & n £ -r z> e> x* $> %> a 

[0 0 5 4] 

miz^-t^t^. &mmyb&m$ihx&jjm^tf&<tez> B miz^-^^u 
m%<nffi%i5mzu^&^\%t.\%zk-&'Dx^z>}i^. ai*^tt{sv^^^^c^ 

[0 0 5 5] 

m^2 3iz^^mmn^mit. m^±<^fE^mzm.m^(D^vv 



ffilE# ¥ 11-3079393 



10 — 297377 



[0 0 5 6] 
[0 0 5 7] 

i&Mm%\Z <fc *J h7y^>^-?fif5:SIh7 y ^^v-^lc^oTj^Bl: 
[0 0 5 8] 

znmizr-z^-z zw-fci^* z^<n^-$'?->7iz^-$rz>w.um%(D : frnm 



11-30 



# ¥ 10 — 29737 7^^ 



[0 0 5 9] 

*v-*tc«fcytt&3it, 3(Aim3 1 £©& 1 gfCg^Tfl2 7 ; -#£I&#U SI 
1 -r-# tI2r-^t*^#If-^ SZLilT?, fit #(Z)?f££*?e> * 

[0 0 6 0] 
[0 0 6 1] 

ift * fe ttjtas* fa ic itx *r s -)s fa iz.myt l fci&umyt tc j: y - * v - # 



mn#^ 11-30 



4#sp: 10 — 297377 



[0 0 6 2] 

[0 0 6 3] 

1$ -T -6 J: 5 C L fc t> <Z> T* & -5 „ 
[0 0 64] 

[0 0 6 5] 

isjig^ox y ©fa©-?- * v- * z&fo±izi&f& u MHH^s^oism^ 

[0 0 6 6] 



11-307 



/}f 5p 10 — 297377 



[0 0 6 7] 

-*c*y38^tt£L&Stf*;fre>. 120° ammftmtzis^x. 

5/ "7 h-T&r fcJCfc »J, #48^-* iltSrh^T'tS. CLONIC, 
[0 0 6 8] 

[0 0 6 9] 
[0 0 7 0] 



1 1 - 3 0 7 



4f 3p 10 — 297377 



[0 0 7 1 ] 

izmm l t=. ? - % -7 - * t z. <d t - * v - 17 \z m& •* z> &$%m % <o isMm yt t © 
foiled Lfc^-^v- v T'feoT*3tie> utaitis. S^^Cli 

[0 0 7 2] 
[0 0 7 3] 

m-&UK^t£&i5\ftxm&mki± j £z>z.}itfix%z>. ^©^ic-r^u*. 
mmm%(D^^w^z£xn-^u\z^m^-^^um-r^z.hi^x^^o 

[0 0 7 4] 

mnzmwizmvt-Mmcttvxm^mzmytisfc&mmftzmMi,. 



ttJIE#¥ 11-30 



/ffsjl 10 — 29737 



[0 0 7 5] 
[0 0 7 6] 

[0 0 7 7] 

©ttJRtfSSffrr*. fit', j^aE*r^IJC«^Lfeaa«SP3t«:*#±K:flg»l/Tc: 

2 - * £ & sa»-t & 3 1 # -e £ & ^*>, # «rtg tc & & „ 

[0 0 7 8] 



mSE^ 11-307 



10—297377 



[0 0 79] 

ZttfT'g&o #!Ix.«3 0° #^lrgH^-rS#^ 2tf^y h ©7=- * £ 6 SfrftT* 
[0 0 8 0] 
[0 0 8 1] 

±iBffi*sa»*«s-ett, ii±, i8o° i° #ffi*fej«tugiiTtc^«!| 

[0 0 8 2] 
[0 0 8 3] 

[0 0 84] 



mum* 11-30 



s\ y K 4 ©$C/MI§ P 3 \Z V - if #§|g#g 1 £> <Z> 1/ - if ft £ Afi"f" 5It T*#g£-t 
So r©^/MI§P3&, A#ftlC*fLT 1 /4®L-mt£. LT#fgt--5o if>^;b 
5tt, ®2 1C^-T J:e>lC #v*«^6©±&C##t<£>:Jiy S?7 (A 1 ) 
-ls?Lfc%<DT'2bZ>o HU&fift (H* (a) ) <Z>l/-ifftR&. 1/4 
2 ^Mig-rer i:T% H:«8«ft^&P9«3feK:SE«S*i* (0* (b) ) . o^JC 
, PHiBft^l^-ifftR^^/hllPSlC^A-r^^tt^ft^jfim^ftN^^tl 
§ (H* (c) ) „ tt/hMP3^feJl*lS*lRlS:ZfJi:bfe»^ i£m 

(9 0S) "TtiSSJc, Sif&Mft£R^ft£#ffl2JcM:l-s 0 «/Jn»p3k:¥ 

[0 0 8 5] 

J&fc, iem#ftN©^ft^|Bl^^-ifftR^(D^5 , 6^[6l$:--^^itSlCl^ ft 
$|!|_t{C$?>tCl/2^|g§:^«-ttl«<kVA (Ba^fflS) 0 l/4$?JMg2£& 
M UB.o«/MBP 3 # 1 LTflMB"*-*©-??. 1 / 2 

[0 0 8 6] 

HlCgy, Betzig^li ±IBif >^>5 SiftM©3&%a{KtRT?a 

#*#<fcy, 5pffJCl/fei:SJCttffl**i«/h3<^!*ii:S:»Kbfc (Betzig,E 
. ,Trautman,J.K,Weiner,J.S. , Harris, T.D. ,and wolf e,R. ,Appl ied Optics, 31(1 
992)4563) . * fc, AuTf3-hbfcS iS«lCiS:^J«lfet>^ (0^# 

3 tlTV^ (Paesler,M.A and MoyerP.J, Near Field 0 

ptics, Wiley Interscience, 1996) c 
[0 0 8 7] 



£tiSE#¥ 11-307 




4$ 5p 10 — 297377 



tk7Kis$3.ls-i/3yfr*>&ffl2tlZ> (Novotny,L.,Pohl,D.W.,and Regli,P., U 
ltramicroscopy 57(1995)180) „ 
[0 0 8 8] 

®3 izM.ftMzmtfTmm'tZo mm (a) ic^-tj^jc «®tc#^ 

i±5$t/MI§n3 a £ - :/lCM ^>^1/5±©Y-^ 80^)^, 

ftgp#8 a ©^tfgE^tlS,, — 1^0 (c) JC^i"J;^JC, JbT^I^I©^ 
Mft£#il£2-£<£>$$[/J^n3 b fc^O-T^C/g^*:, -9->^;i/5JiOV-^ 8 

[0 0 8 9] 

&ai-^&, ®3© (c) (d) jc^-r£e>ic. m-umzm^^ 

^ >y h©##&Jfc#T'£3 3£lCfc£., ZLJUCit^ t£5fc#iST*&, ©"7-* 
[0 0 9 0] 

2W)t&|g4$tS3lil 02i:, IR/MJ8n 1 0 3 fc^-T^y K 1 0 4 £ 
5fre>©^#&&3t-£f§-55-#!.3l3^1 0 7 i:^e>#^S4xT^e. -Gift 
)Sfc^#«IS:^J6©^J»2JKTtCTSi9!'rs. 



3 2 



£fiIE#¥ 1 1-3079393 




4$ 5p. 1 0-2 9 7 3 7 7(1 



[0 0 9 1 ] 

S£I£tt2 0 0tt, h^y *>**JCj§^5?£;eu l © l^-1f ft a 

1 u-iffg^2 ou, 1 <Dv-^%m±\zmm.^^m^-^r%(Dm 

ytJSfa^m-tZ l/2WL-mL2 O 2&&X$1 /4WL^fa2 0 3 il, ^-^T? 
-fe^UCMV^i&SA 2<Z)l^— ifft^ffi^-TSiSJU 2 l/--tF5§fg3§2 0 4 t, ® 
fii 2©l/-if^&$|(|±lC@Hg$4x^^l/-if^©M3 , 6^lBl$:^g|-r^ 1 /4?g^ 
«2 0 5L h^3f>**£JB^£?&:gU Z (D\s jj-t&m&X 3 1/- 
1f36lg2§2 0 6 3©U--»f3 , fc®±^@Hg$tiSMl/-if3t©ig3 l fc^rnl 
1/2&;R;K2 0 7 1/4^*^2 0 8 i:, £fil*.TV^ 0 

[0 0 9 2] 

0 9il, 3Mft&2 0 9 t&BLfc'W K2 10t> fcigft-TSfctf) 
©'vy Flgi&y^^x-* 2 1 1 *=EVM&2 1 2 (*=El>$S£Mco^T 
»^1"^>) SrKtt-rS^^y jK#ffittMT^^ax-dt 2 1 3 ^=EUjK* 
^ffi-Cti(SLLfefcgL3 l 6$:^#{C^t--5*3 , 6U'>X2 14L 1 ©ifeSL 

3t5:S)tt5tfi^ lfflf3ti?2 15t, 2©M,ft&^fti-£$[*;i 
2Mf3tI?2 16t i&JU 3<Z>tfcSLft£^ft-r£&:R;i 3if3ti?2 1 7 
£ZffiZ-T^Z> B /\yK2 10lCtt, jfim^^^^ii:^^^^ 1/4 
<»tg£^i-£5 i -#7*irx;§$[/hlf§n2 1 8tf«tte>*u ^©MWcte. n 
D< l/4?ft*«©tSliS:^"r« h7>y*>^WP2 19. 2 2 Otffgtf 

[0 0 9 3] 

o^fc. fM?2 l 5-2 l 7tcj:U9illLfei^a^i:bt, ffl2M§ 
^SHIS&2 2 1 fc, fffl$PIg|&2 2 2 £t:ffiXT\<^Z> B ffi^-fB^aHaS* 2 2 1 
te, h7-^>Wif ^ 1 2 1 5 33 j:^ 1 3 

^•2 1 7{C,|:St)©) ©M#£fm-rSH#lHli&2 2 3 i:, # 7 ? 1? *M<E> 



3 3 



ffilE#¥ 11-3079393 




ijfif 10 — 297377 




zm^m^-z 1 6) zmm^&m&^-zm^timm&z 2 4 t 

&fif*.T^£. fflftUaft 2 2 2 H K2 1 0O7^t7 • h^y3f> 

aj#*HiPlEl»2 2 6 fc, 5:fit^S„ 
[0 0 9 4] 

07 H ±fE*^U$S#2 1 2 ^^f±tS@T'feS„ =E U iiEft; 2 1 2 © 

««±ICH h57^#fiIK:*#MOb5y^y , ?-jr 2 2 7, 2 2 8^2 
#JgJ*3*lTV*S. b77=Sr>^V-^ 2 2 7, 2 2 8lC*fU 

2 2 9#»»©tfc*0£^tCBBtt3*l*O*5. Z-<D^-$-?-Z 2 29fei 
# t?h7^^>^-^2 2 7, 2 2 8©-fr>f Xli, i£«5F3fc&JBV*5fc«>, 3fc© 

S. f-*"7-^ 2 2 9 jSJ:t;h5*y*>^7-^ 2 2 7, 2 2 811 A 

1 ©J:-5&&J(%SVt&3Ky T — ;i/Z» (Polymethylmethacrylate;PMMA) tC 

[0 0 9 5] 

f-* , 7-i'2 2 9fiJ:tfb5*;^y7-^ 2 2 7, 2 2 8 H 

^ 2 2 7, 2 2 8tf-^rv-^ 2 2 9 i:$:lfeT^i§:f, IbTlBttSi: 
[0 0 9 6] 

s^si*2 0 ojcj:* r^^iss^-rsigiBi-e&s. H9tt, at 

;&te^©#JK&j* , r3ii|l!EI*T?&&. 7 s -* 2 2 9 h^^^r>^- 

$ 2 2 1, 2 2 8£, f-^7^tXMISt/M?P2 1 8J3J:tf h^s/^fS/^JItt 
/J^P2 1 9, 2 2 0 £©&1KB8£Mi. HHtCaVrJ^JCJfcS. h ^ v^tf 
fflt8/M»P2 1 9, 2 2 011 F5f^>^-i'2 2 7, 2 2 8©^»±^IC 
fiftS. f-!?7^t^MMilP2 1 811 h5f*>^7-i'2 2 7, 2 

2 8tf>f^T*&oT. f-^7-^ 2 2 9±£iiifi*e£S J:^tCffifi31t£. 



3 4 
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[0 0 9 7] 

F2 i o© h^y^y^iz^^xmm-tSo n^i/-f» 

2 0 l^e>ffi;frLfcl/-1fftCE>&*B«, 1/2?^*^ 2 0 2 1 /4#^« 
2 0 3lc£oT 3/4 i&^-rtu %il©*^iB7 , &^P3^lC^$tl^>o d<£>u 
- if # R 1 h77^f> iOSttUh W P 2 19 lc#^tiS c h 9 y 3f > 

hp 2 i 9tti/4«*«©»tB&#ofre>, iih7^>»/Min2 i 

9 iZ&vmb ft *jH0U—*fftR 1 CJt^T&*B#li&:R7>£:tt 
, ^^U^#:2 1 2_t© h^^y^r^^x'-^ 2 2 7lCJ:yiS:SL-rSo ZOmift 

M#^aHIS&2 2 1 &CS£e>*l£„ 
[0 0 9 8] 

|^D<. Ji 3?&Rl/-if|SiB#2 0 6*^m^Jb^ l^--tf^R 3 4iK 1/2^ 
fi«2 0 7, 0 8 fe<kt»^y ^f>^WiP2 2 0 fc^l" 

sri:T% ^^l^s-rtifeiem^^^^o ^^^1^212 

_btf) h5y*>^-^ 2 2 81C .fcyffcftU -^©tfcSL^li. Iftl^>X2 14 
ICJ: Um3t$tlT, *£:BU 3ffl^l?2 1 7 tC<fc »;S3fcStlS. 3 M^: 

2 1 vett3t«3EiJi^toti, -e©ffi*^ttffi*#-^«3aia»2 2 1 ic 

[0 0 9 93 

mTJM-^^SHI^ 2 2 1 T*l*> id»2 2 3 ICJ:9, ±SS A. 1 «*ffl*©ffi* 
mi&2 2 5jcaie>*i'sy Ki»7^fai-^ 2 1 1 

, 2 20tt, iEL^b7f*>^ffil7h7»;*>y7-^ 2 2 7, 2 2 8®^ 
abJ^JCtttt-*-*. 09 (a) (c) <Z>^fST a lZ^-?&olZ 

[01003 



ffi$E#¥ 11-30 
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^ylryVHW^fflnZ 1 9tfh5f*>^-^2 2 7*>>e>ii*U A 2$&:RJB 
(3D h^*y 3r>^7BS&'Mi§n 2 2 0tfih^y*>y**-9 2 2 8 ©_b;£tC5fc£ 0 3 
09 (a) (c) ©KHT blCj^f <ke>lC HjgSffi^ffiA 

[0 10 1] 

H^T31r^-ri:e)lC, A 1 SfiM© h ^ y $OB«/N»n 2 1 9 # 
V5v*rVy^-9 2 2 7©±JMb, A. 2 ifcSffi© b 9 <y 3f> y«tt/MJB 
P2 2 0*^7^=Sr>y7-^2 2 8fre>I£*l5£, * 1 ift;RJ8&<Z>ffi*!fcjg# 
Jfj&tlU JL3$&«*©ffi*»gjW6T-r* (09 (a) (c) Og^T c 

) 

o 

[0 1 0 2] 

2 2 5&. Z1<D^^2 2 3 KJG& /\y K 2 1 0 © h 9 y 3f > ^S: 

'vy K2 l 0#H*©Jt#JC-f*iTV**i: it, £*x£3£# filler 

T, itlfcjfi^fatcvy F2 10 Sr^SftffiHW-rs. 
[0 1 0 3] 

o^'lC, /\y F2 1 0©^-# 7#izXlCc>V'vTt&t9!'r£>o 12$ft£*l'— 
jgH2 0 4^e>[iJiJlfel/-f^R2©W, l/4jSfi«!2 0 5fCj:oT 1 

f-^7^t^M/W2 1 8JC^n*. r-*7i'tXffltt/MllP2 1 8 
ttl/4««S©fiMB£8rofre>, SfR5 s -*r^-fe^««/hBBP2 1 8iz& y 
#P>tl*afia»3«tt. t)t©U-f}tR2 JCJt^T^^l/2^*^^^1-*n 



ffiiElf 5 ? 11-30 



#?10-29737 

^'JIft2 1 2±0f-^V-^ 2 2 9 (CJ: 'JMtS. dCDffcgLfttt. 
yX2 1 4 ICiU^^tlT. Jft**. 21f^2 1 6iC<k U^^tlSo 

SS221 {CjH^tlSo 
[0 10 4] 

3*i£0£M^TgftiE-r£i:. H9© (b) lc^-r<ke>C -r-#7*-fe;*M 
[0 10 5] 

z: <£> <£ -9 & c LT^#L^^-^ m*'ft#j!Q ! siaj?&2 2 1 ©iim^- 

[0 10 6] 

JW_h, r©!8i(Z)fig4gt2 0 0 &CJ:*U;£. f-^v-^2 2 9 i:h7^ 
[0 10 7] 

01011 ^©^©^©^jiistc^sflfaff^aMfe^-rfltft^Bi^S) 

l:fitl> 1/2M5I3 0 2fcJ:tf 1/4M^3 0 3t, -^-^T^-fe^fC 
M^SSfcB* 2©l/-if#£ffi#t-£&:BU 2 I/— *F»iB»3 0 4 fflrfia. 2 

5 fc&flS;%.TV^<5. 
[0 10 8] 



ffiSE#¥ 11-30 
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•fcfc, row sgn£i£e 3 o cm, «ria#ts*©i/— ifjfc&^-rs^jR^s 

0 6il, ^t£S&3 0 6 fcatKLfc^y K3 0 7 /\<yF3 0 7l:!iitSfc«!) 



3 0 9mmvmiLt^^Lyt^^mzmjfft^m%iyyx3 1 1 aw* a. 1 

©»ft&«:5£3fc-r*i£*il lfflS^aR^S 12fc, &£U 2 ©ffeSL^fc^fti-S 
[0 10 9] 

^SHISS3 1 6 w&m&3 1 7 n ■&m*-T^z> 0 

^mmm$& : &mx-T^z> (e^#b&) . <w»ia»3 nit 01 1 ic^i-j:e>ic 

, -^TCD^-^r^-fe^ffilK/hBB-pa 1 5 j&*&©ffl7Jte#&tf<y I^>7 
[0 110] 

BU2&, JtfB*^y$£fls3 0 9 fcj:tf/\y K3 0 7 S:;^ Jt®BT&£c 3 
<Z)^^EU^3 0 9©»*g±lC«, i^ft©-r-#V-? 3 2 0, ^[nj©^- 

f-^7-^3 2 2#-ff#lC^oT^J&$;ftT^&o f-^-^ 3 2 0~32 

20~3 2 2H A 1 0 J; e> &^1$>5 ^tt PMM A {C J: >J ^ L, r*l£>v- 
^gt»ttiy ^£7£j&bT^£„ ^IblC, f-^V-^ 3 2 0-3 2 2H ^jg 



©/\<y KIgtfr 



-^3 0 8il, *^y^#3 0 9 U^Dg££MCOV^ 



3 8 
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[0 111] 

/\»;K3 0 7{Cli, ^-^T^-fe^M^gSPS 1 4. 3 15#2of 
*y, fil^Of 2 f - 7 i' 1 7ffi^/MP 3 1 5JC«*«3fc*FRltt**Ift^& 

So 

[0 112] 

o£~ic, i©ffiS4gt3 o ocDmmz-D^xmm-t^o smt sat* 
4 MsM-^&SKov^i&tis-tSo * imaass o l^m^Lfc 

i/-ifftGD&*B&. 1/2^^3 0 2i3J:t;i /4IS5S3 0 3iCj;oT3/ 
4fSf*i, %»i:©ii[j»fi3t^e>n{B^K:aEStS*i-B- 30) ftR 1 te, ^ 
l^-^T^iz^ffi^t/J^PS 1 4 lC#^tl*. Sgl^-^T^-feXflHS/MfiP 
3 1 4tel/4?£:K®(D$£fg£:*£ofr^ 3S!llf-fri't^Mtt^HP3 
1 4tCJ:y#e)*l«5a«»^tt. fcilOU-lfftR l £Jfc^T&*B#li&*#;E 

it. ^=E'JIft3 o 9 ±<dt-*^-2 3 2 o~3 2 2 ic£ t;ifcSLi-£„ 3<z>ifc 

SLfttt> Jlftl^XS 1 1 ICfc Uil3fc$*lT. $SAlfli^^3 12{Cj:y 
[0 113] 

o^ic. ^2 5 i -^T^t^t/MiP3 i 5 izmzm-^&miz-D^Tmm-t 

Z>. 7, 2^1/-if#g^3 0 4^^ffi^jLfel/— if^R 2<D&*gte, 1/4& 
S^3 0 5i:j:oTl/4^ftl, =fo il 0>tf R«3fcJCae&3 
r<Dl/--*f3 l fcR2&, !2f-*7^txM/Mln3 1 5lC^*lS„ i2f 
-*T*-fe*ffitt/.hHIP3 1 5lil/4«[«S<Z>aiBS:firo^e>, Sgt&2 7=- 
^7^t^M/J^P3 1 5lC«k»J#£n-5jS£yMte, *>£<Z>U'--9 i 3 , e;R2lC 



ffilE^^ 11-30 
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m^X. i5.UWftl*> ^UfSEfM 0 9±©-r-*^-* 3 2 0~3 

2 2{ci»j^gL-r-5o I^^>X3 1 1 ic£ um^$4xx. ^ 
7i 2m%ytm*3 i 3icj: ys^stis. 2jB^it^-3 i 3 T*«^«^ 
&tfnt>n. ^©ffi;fr{s#&ai#m#*&3iiii&3 1 6icate>*i&. 

[0114] 

AfrbHirzi&n&m** ■z&mytJifatfv^v 2%\%tm-'X&z> m^mx 

ft) . ZLCDtcft. v'-^ 3 2 0J:£ J: fatf)^- £ 

^t?+^«©-r-*v-^ 3 2 2±lcftgLfc££lc<fl-^3£^#3&<&5 (H 
130(b)). f 2f-^7^t^fflMP3 1 5^e>36-T53£m^ 

, «2NSl<Z>-r-*T-* 3 2 lJh&^tf^frlSKZ^-^V-* 

3 2 2±lC&Sb£££{CM#3&g#3iKfc£ (013© (a) ) 

o 

[0 115] 

£Lfc> r©fit##£§£«3 0 0 1C #fi^;h (f-^7-^3 2 0~ 

3 2 2) IC**4 If y h©«#&*#fci*6 3 #>fiHfc#RTfBT*& 

&fip-3l/-ifSSfi»3 0 1, 3 0 2S:«)Blt^ 1/ - IffgfiSg £ 1 o &C L 

ZvlZLX^Z^o 
[0 116] 

iiiE'vy K3 0 HZT-tTVKxmffi.'^ffin* loOtMU filft^ft?: 
J&) o «*tfrc«m«©*^y«tfU:K:, ±fa^©^ffi3©5 :r -^v-^§:^ 



£B1E#¥- 11-30 




[0 117] 

tcffiv^^**. l oi/-- imfcffl^-rsi&^U l i/-if3§igs§5 o i 

&^^IlI©$i±^lgiStHl^^ 5 0 2 Hffl l/--tf^6lfi±lC@eg$ 

ftMmu-iF^Offi^fil&SEfJH-* l/2^««5 0 3 1 /4$?J^&5 

04t, l/-if^$:e32li-^S^S&5 0 5 >»$Ei& 5 0 5 il^ISLfc^y K5 

[0 118] 

s\y K5 0 6 £igt&'t£fc#)©'\y KffiS&r*^3.a:-# 5 0 7 ;* 

i3iu>x5 iot, ns^tuMB^s i 1 a^u 1 £3%-r*ifc 
t, tis:frfg#*yiiii» 5 1 4 ipjffina»5 1 5 ts:fiiATv%s 0 

[0 119] 



ffiSE4f ¥ 11-3079393 
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[0 12 0] 
[0121] 

^^VIifc5 o 8 icte. 01 5 ic^-r <ke>ic -t©-^-* V-?fS^03lC 2g 
^<JDffl5 16. 5 1 7#7£j&£*lTfc*K M^OfegfecfcWBS 1 8<DftmiZ 

^-oxmm^mmvx^^o 3©^S5 1 8&. «-j-tr-.kflgi*jcj:si/s;;*b 

[0 12 2] 

0 2. 5 1 1 It. m&*Wto?ZZ£lZ£V ls-tfft<DmftX\*l*:fflffl-tZ>Z.£ 

3 ■^^^.ir^T&Mm%(Dm%i5^ i ^•rtifc^T'tm^-r&o Mi^fta 

1518) KUUfcf-rsi:, #SH«K^I«JCfeV^T, f-3!W«<^5 0 dtf> 

Kasau UMiit^bfein^s. ifti* eism^^- 5 o 2 . 511©® 

-6c 

[0 12 3] 

®i 6tc. 5 s - *8t»©:KJl& Mx.^1o©|^dS5 1 8 (V-i'Xyj; 
) ©jfeSEitte (^SE^fRlliig^^^AT^i-) IC £ T 1 [aPlg£ 1*5 

#®5 1 8 a^c*fLTM^^ini5b^itic^-&^ff{cTai±'fs#^<^So mm 

(a) lC^-r#® 5 1 8 it. 2K¥#fa**£> 8 0" M^TV>£ 0 ZL<Dfc&>. iSMM 

%(DU%j5fai$i 7 o° ©t^{cffi*^-^^*^ic^-2>o fma (b) ic^-ti^m 

5 18btt, ^K¥^rSl^e>15 0 o flS^TV**. r©£#>, -fS^^InI^6 0° © 

££icm;frfS##*:*; ^<DJ:e>&c, (a) t (b) httticM^hii 



4 2 
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[0 12 4] 
# [0 12 5] 

^^^/^bb^) c anil z.<Dmm<DmM<DmM6 K&z>mmu&mmzm\<^ 

1 Zm$&£i%falzmft-t2>i8:$immzl:Vj£3£lstiW ! i!i. #®6 0 2 <£>gp#T* 

H^i8&) , ^yi?mmizttfo^&M(DMmm®rf ! &miztez> 0 

[0 12 6] 

(mm&mm 7 > 

01 8te, 3<D^^©Hfig©^7(C^€>^S^^S$:^-rm^®T*feSc 
m-eh5y*y>f%:ifo£o\Z^fr*(DT°&2> 0 HJfc©^ 5 £ B& 

[0 12 7] 



4 3 
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[0 12 8] 

— 15. "r-ZTZIZ^mffli'^fflm 0 3 V 7 0 1 ±IZ$>Z>££& 

7 0 1 ©i^I&IOX7^7 0 6 }Cj:y^il:§ft5 0 "T&fc)^ jSSI 

[0 12 9] 
[0 13 0] 

mmnmm s ) 

T-feSc r©##fB^S8 o ote, y mc4 \nv hc>mmzmm-tz>& 

#ftJ&3£& , r* l/2Sftfi«8 0 2fc£tf l/4iR*«8 03i:, ^-^T^-fe 

>UCj§V^&;R;i 2CDl/-if5'fc?:ffi*-r-5M^^ 2 l^-if#§^S§8 0 4 t, 

X 2©l/-if^ffl±lCggg$tl^^l^--b f ^^^^I^I$:^mi-^ l/4il« 



ffif£#¥ 11-30 
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8 0 5 £ £f|x.TV>£ 0 
[0131] 

z<Dmmmmmu8 o o&, ^^^itsfMs 

0 6 ^&i&8 0 6 fcjSKUfc'Vy F8 0 7 fc, K 8 0 7 SrSgfift & 
©A7Kil7?faX-^8 0 8i:, *^V^#8 0 9 U^K^MCOV^T 
$:|gi&-rS^ ; eU^#igi&ST^^^n:-^ 8 10 £*ffiZ.T^Z> 
. K8 0 7 1C&, j£m^£^£2i*££*K 1 /4|&J^<Mfg£*« 
^lf-^7^tXM/M!P8 1 1 3S£Z$m27 : -*T?-t*mffll'hffiU 8 1 
2#2o^^£*lT^£„ 
[0 13 2] 

A^M-^^S^VNTM^CDU'-if^^S 0 1. 8 04feg»t*^ 
CA*; FmWjT?3-3.^-* 8 0 8 J3J:tf*^y£fMrafrJB7**'a.x-* 8 1 
0 Zfflffl-t &Mfflm& 8 1 3 S:fx.TV>6. 'xy K8 0 7<Z)T*-fe* • h 

[0 13 3] 

^UflMM 0 9 (Z)^lffilC&. 02 0© (a) IC^1-£?&C, MM^J^An^lC 
J: o T 5RJB«« JK-ffc t§tS> MA ttmmtn Mtt tc £ V % T ffl v * *i £ *B^fl;g| 
8 1 4 *ITV^ 0 3<£>*B^ffcBl8 1 4«, j&flhRV^^tf-f-^lC&ofc 

[0 13 4] 

o^ic. 3©w#ia^«8 o o<DMmz-D^Tmw?z>o a. lWc^kis-^ft 

i^8 0 1it 02OOD (bl) CjaVrJ^JC, A;*rtI-S3-tCgcH*T l^-if^S: 
*jEi-*. * ifSMB»8 0 1 ^^ffi^Lfelz-if^R ltt. 1/2& 

«f 8 0 2fcJ:tf 1/4?£J|^8 0 3 SrStilLTgi 1 5 s - # 7 * iZ*JB$t/Mian 
8 1 liCT^foJ (0tf£ftI#(*JA) KMB3feLfc:emSF3fetCfc&. 3<Z>##r&HC 



ffilE#^ 11-30 
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[0 13 5] 

|^C<, X 2^l^-1f|§iB^8 0 4 02 0(7) (b2) IC^i" «fc 3 A 
^M^IC^vnT l^-if^R 2&3§3g-r& 0 X 2 l/-1f|§3S#§ 8 0 4^e>m 
^LfcU— if#R2M:, l/2i&:5«8 0 5 ZMM IT^ 2 9- # 7 V -feXffif® 
/MHP8 1 2lCTfg#ftlC^#L£^Sy«lC&5., ZKDM^I&IlCli^b^jfim 

8 14 b©*#&<jKJ&U ttmtZmzir,, ^[BllCfftffe^S 1 4 

[0 13 6] 

X lifcRl/— *f$8JB«8 0 1 fcJ:tf A 2«fil/-f?SfiS8 0 4 00 
&«J§L **lRlfeJ:tf«*lRFK:#tffeSIS^8 14 a, 8 14b^ 

aMt&fii-r. 020© (c) icfi^ifticf 1 -* &ia»i/fe=K»©^ i Ey«ifr% 

[0 13 7] 

if 3fe £fii§7fe«lC J: »J M# 3* 3 <fc ? &C L T «fc v\, 
[0 13 8] 

.fc^lCUTfcJ:^ (®^#IS&) . Mxtf RMM£<Z>* ^ U«#±JC, 
MHCfc yia«g*lRl€:« ! W"5riB«:«JiEl!K«3t : ?-%:fflv^, * *E U jR#©llMEi: H 

as$-&<g>«fce>ic-tSo z.<D&$tz'tti\* % ±mmM<DMM8 £mm<D&mfctf~*s 



(iilE#¥ 11-30 
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[0 13 9] 
(H«5©^J»1 0) 

02 2 1*, 02 i izj&LfcmmzBmmiz&v&mmmmmmzjjk'tmw 

#r*iz:*K:J§v^i&£a. 1 ©I/— »f3fcS:ffi*"re?ftfiA 1 l/-1f»jB»l 0 0 
It, KDP (U>lfc#ytf20 fc^CDMC^SUR^fr&fcy* I/— !f^©«3fe 

*im&«3* tcm<ES-&siarJfiim«K«3'i6-?- 1002^ i&Ji no i/-if 3fe«Lbfc 

BB*S4xSSKl/— lf^©«^*filS:«ijl"r« l/2Sfifil 0 0 3£J:tf 1/4 
0 0 4 !f ft Srteirr 1 0 0 5 t, 1 0 0 5i:S 

Sl/fcAi» K 1 0 0 6 ii&ff j*.TV^*. 
[0 14 0] 

Kl 0 0 6 £Sgtfr-f £fc#>© / ^ Kil7^faX-ii 1 0 0 7 £ 

, ^yg&ffc i o o 8 (^^y^icovxTK^M-rs) ^yflttt 

mWbmT? ^=r^.-9 1 0 0 9 fcfcftitTV**. Ay Kl 0 0 6 IC14, 1&&M% 

zm£.-z j ez>£&^ i / 4m^wi<Dmm*m^z?-zT v*.*mwfrmu 1 o 

1 0#^tte>*lTVN£o }&JU 1 l/-if$8lg»l 0 0 1, flfaSEIIEflS^^ 

1 0 0 2, ^=EU jSE#«ttfflT^^ax-* 1 0 0 9fe<kt?A7 KS8»7^n 
1 0 0 7 feffltt-rsftOffliaill Oil £f|*.T^So 
[0141] 

ie(Dj:t>^mitmmizm^^Mitmi o 1 2 i©«n 0 

mi 0 1 2&#&h:y hfc-rs. 

[0 14 2] 

o^lC, d<Z>flMIIB»SBl 0 0 OODi^SKitS. I/— iffttt, is»[ei«k 
ffijfc-f-l 0 0 2\Z J: y -£<0fi3fc:frlR!#i*»®<E"f «3fc0)llHE*&£#ttjSlf[ 



mgE#^ 11-30 
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1 U— 1 0 0 l£;f>L (IM (b) ) . ffl^fcBLLlCj£m^ft£8PJ* 

-r^>o 3tij:u. ttmtmi o i 2©e>^>^FSiic#tjf^^i o i 2 a<o## 

fjKSJSU *B^bS:®i-r (TO (c) ) „ WkO^mzW&tcBftl 0 

12 b. 1012 cii>S/SL^VA^p,. *BM:£®z:£&v^ 

[0 14 3] 

(a) © (2) T'te. ^ft^fttfl 3 5° K&ofcil^lCigJU 1 
0 0 1 (I^H (b) ) . TOftJ^lCjam^^Mt*^ 

d*l<fcU. «bi©e)^4 5 0 *lfttC#tffc»4>l 0 1 2 b 

jcsu ffi^-ft^^^-r (i^h (c) ) . ±mmmz. ^<D^mzwxst=.^ i o 

12a. 1012clifijSL/^V^f,, *BMs£j£a3£&W 
[0 14 4] 

U±> ^©##IB#igff i o o o iz iftuf. ^tttfy Mc4>&< i:%4 tfy h 
[0 14 5] 

(mmvj&m 1 1 ) 

@2 3n z.<D$&m<Dmn<Di&Mi i tc#-g>Mga^«ofB^Mas:^-rfi 
^st'*>€>o jitansfeo^i oic^vNT. ^uastflu o o sic^f-rsjesu? 

(a) lC^-t<fc-9lC 4 5° £9 0° (Z) h £ IC^mgFft £#8££i**U£ (mm ( 
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